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MARS: An Instance-aware, Modular and Realistic 
Simulator for Autonomous Driving

To prevent sampling conflictions between background and 
foreground nodes, we apply regularizations on the point 
samples.

Our framework separately models background and 
foreground nodes, which allows us to separately render and 
edit the scene in an instance-aware manner. 
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We propose an autonomous driving simulator based upon neural radiance fields (NeRFs). Compared with existing 
works, ours has three notable features: (1) Instance-aware. (2) Modular. (3) Realistic. Our simulator achieves 

state-of-the-art photorealism results given the best module selection. Our simulator will be open-sourced while 
most of our counterparts are not.

(a) Background RGB; (b) Semantics; (c) Depth; (d) Object RGB; (e) Sky model rendering.

Qualitative results on KITTI / V-KITTI / DAIR-V2X datasets.

Rendering results on each channel.

Ablation study on the sampling regularization.

Quantitative comparisons on KITTI image reconstruction 
& Setting differences with baseline methods.

Quantitative comparisons on novel-view synthesis.

Editing results.
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